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ROTATABLE AND ARTICULATED MATERIAL HANDLING 

APPARATUS 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application claims the benefit of U.S. Provisional 
Application 60/455,149, filed March 17, 2003, which is incorporated herein by 
this reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention is concerned with equipment for loading 
and unloading cargo and more particularly for a rotatable and articulated material 
handling apparatus mounted on a vehicle. 

[0003] Equipment used for loading and unloading material, such as 
cargo containers, typically utilize an L-shaped, hooked arm that engages the 
container and pulls it up onto a vehicle. Offloading occurs in the reverse of such 
procedure to offload a container from a vehicle. Such container manipulating 
equipment, although may be articulated to a certain degree, more conventionally 
are fixed with the movable hooked arm that moves in a high arc during at least a 
portion of the cargo loading and unloading procedure. Such high arc movement 
prevents a vehicle equipped with such a cargo handling equipment from loading 
or unloading an aircraft, such as a C-130 cargo aircraft. 

[0004] A typical procedure for loading or unloading a C-1 30 aircraft 
requires a vehicle carrying the container to offload the container outside of the 
aircraft and then requires a second piece of equipment, such as a crane or a 
forklift truck, to move the container to the aircraft and loading into the aircraft. 
Such multiple handling is expensive and time consuming. 

[0005] Thus there is a need for a material handling system that has an 
operation range profile that will allow the loading and unloading of aircraft 
without the need for additional equipment. There is further a need for a material 
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handling system that can load or unload the material from the side of a vehicle 
on which the apparatus is mounted. There is further need for the material 
handling apparatus that can be used in a push-pull mode. 

SUMMARY 

[0006] There is provided a material handling apparatus for mounting on 
a support structure. The material handling apparatus comprises a telescopic 
riser portion coupled to the support structure. A telescopic boom portion is 
coupled to the riser portion. A telescopic jib portion is coupled to the riser 
portion. A hook is coupled to the jib portion. A control apparatus is coupled to 
each of the riser, boom, and jib portions. Wherein, each of the telescopic 
portions can be independently, selectively moved in a push-pull mode to 
manipulate material. 

[0007] There is also provided a vehicle comprising a support structure 
coupled to a weight bearing element and a material handling apparatus. The 
material handling apparatus is coupled to the support structure. The material 
handling apparatus comprises a telescopic riser portion coupled to the support 
structure. The telescopic boom portion is coupled to the riser portion. A 
telescopic jib portion is coupled to the riser portion. The hook is coupled to the 
jib portion. A control apparatus is coupled to each of the riser, boom and jib 
portions. Wherein, each of the telescopic portions can be independently, 
selectively moved in a push-pull mode to manipulate material. In an another 
embodiment, the vehicle can include a rotational assembly coupled to the 
support structure and the riser portion. The rotation assembly is rotatable at 
least 360°. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] Figure 1 is a perspective view of an exemplary embodiment of 
an articulated material handling apparatus pivotally mounted on a vehicle. 

[0009] Figure 2 is a perspective view of an exemplary embodiment of a 
rotatable and articulated material handling apparatus mounted on a vehicle. 
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10010) Figure 3 is a perspective view of the materiel handling apparatus 
illustrated in Figure 2 with a riser portion in a vertical position and a boom 
portion telescopically extended. 

[001 1] Figure 4 is a perspective view of the material handling apparatus 
illustrated in Figure 2 with the riser portion and boom portion in a horizonta. 
position and each portion telescopically extended. 

[0012] Figure 5 is a perspective view of the material handling apparatus 
illustrated in Figure 2 with the apparatus rotated to a side of the vehicle and 
with the boom portion extended. 

[0013] Figure 6 is a perspective view of the material handling system 
illustrated in Figure 2 with the boom portion and a jib portion extending into a 
cargo space of an aircraft. 

A SUMMARY AND DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

10014] Before beginning a detailed description of exemplary 
embodiments, several general comments are warranted about the applicability 
and scope of the present invention. 

[0015] The vehicle illustrated in Figures 1-6 is a truck, however it 
should be understood that the vehicle on which the materia, handling apparatus 
20 ,s mounted can be a trailer or other suitable vehicle. The Figures also 
illustrates a weight bearing element 7 as being a wheel 8. It should be 
understood that multiple wheel combinations are within the scope of the present 
d.sclosure. For instance, a four or six wheel vehicle can also be used to mount 
the material handling apparatus 20. It is also contemplated that the weight 
bearing elements 7 can be a continuous track mounted on wheels. It is also 
contemplated that the vehic.e 5 can be on a track system for instance, railroad 
or monorail track. 

[001 6] Figures 1 -6 illustrate actuators 25 and telescopic actuators 26 
It should be understood that such apparatus can be hydraulic, pneumatic 
mechanical, or electrical. Suitable control apparatus motors, pumps, switches 
Plumbing and wiring components of conventional and suitable kinds can be 
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coupled to the several actuators 25 and telescopic actuators 26 to control the 
motion of such devices. Such control apparatus 10 can be mounted at 
convenient locations on the vehicle, for example in a cab of the vehicle or at an 
operator station located on the vehic.e. It is also contemplated that a control 
apparatus remote from the vehic.e 5 can be used, for example, tethered to the 
vehicle or in communication with the vehicle by radio or light waves. 

[0017] Figure 6 illustrates the material handling apparatus 20 mounted 
on a vehicle 5 as extending into an aircraft A, for example, a C-130. However 
it is also contemplated that other types of aircraft can be loaded or unleaded 
with the present material handling apparatus 20. It is also contemplated that 
other types of vehicles 5, for example, a railroad car or semi-trailer can be 
loaded or unloaded by the present material handling apparatus 20. 

[0018] Referring to the Figures 1-6, Figure 1 illustrates an exemplary 
embodiment of a material handling apparatus 20 pivotably mounted on a support 
structure 6 of the vehic.e 5. It is important to note that the pivoting range can 
be more than 90 degrees, so that the riser axis can be in either vertica. direction 
or horizontal direction relative to the vehic.e 5. The materia, handling apparatus 
20 mcludes a riser portion 30, a boom portion 40, a jib portion 50 and a hook 



60. 



[0019] The riser portion 30 includes a riser pivot assembly 32. A 
Plurality of lugs 36 are coupled to the riser portion 30 with a pin 34 engaging 
the lugs 36 and the support structure 6 of the vehicle 5. It should be 
understood that other suitable coupling assemblies can be utilized at either a 
fixed or movable location (translating along the support structure) is 
contemplated. The riser portion 30 includes a riser base portion 31 and a riser 
fly portion 33 coupled together by a telescopic actuator 26. It should be 
understood that telescopic assemblies with more than base and fly portions are 
contemplated, for example additional extendable portions can be coupled to the 
nser base, and fly portions. The assemblies perform a telescopic function with a 
telescopic cy.inder, a pulley assembly and flexible member such as a rope chain 



or belt. 
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[0020] Coupled to one end of the riser portion 30 is a boom portion 40 
A boom pivot pin 46 can be used to couple the boom portion 40 to the riser 
portion 30. Articulation of the boom portion is provided by actuators 25 As 
illustrated in Figure 1, an actuator 25 is coupled to the boom portion 40 and the 
riser portion 30. More than one actuator 25 can be used. The boom portion 
40, .nc.udes a boom base portion 42 and a boom fly portion 44 which portions 
are coupled together with a telescopic actuator 26. Such construction allows 
the boom fly portion 44 to extend from the boom base portion 42 in a telescopic 
manner, thereby extending the reach of the boom portion 40. It should be 
understood that telescopic assemblies with more than base and fly portions are 
contemplated. 

[0021] A jib portion 50 is coupled to one end of the boom portion 40 
A jib portion 50 includes a jib base section 42 and a jib fly section 54. The jib 
base section 52 is coupled to the jib fly pcrtion 54 by a telescopic actuator 56 
It should be understood that as described above telescopic assemblies with 
more than base and fly portions are contemplated. Articulation of the jib portion 
50 is provided by actuators 25 coupled to the jib portion 50 and the boom 
portion 40. One end of the jib portion is coupled to a hook 60. The hook 60 
can be articulated by suitable actuator coupled to the hook and jib portion 50. 

[0022] Figure 2 illustrates an exemplary embodiment of a material 
handling apparatus 20 as described above but including a rotation assembly 70 
mounted between the riser portion 30 and the support structure 6 of the vehicle 
5. The rotation assembly 70 allows the material handling apparatus 20 to rotate 
at least 360 degrees about the rotation bearing 72. Such rotation allows the 
materia, handling apparatus 20 to move to one or the other side of the vehicle 5 
as illustrated in Figure 5. 

[0023] Figure 2 illustrates the material handling apparatus 20 being 
coupled to the support structure 6 of the vehicle 5 at a fixed point. However it 
should be understood that the rotation assembly 70 can be mounted to the 
support structure 6 on a movable apparatus that will translate along the 
longitudinal axis of the support structure 6 of the vehicle 5. 
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[0024] Figures 2-6 illustrate an outrigger assembly 9 deployed to 
provide stability to the vehicle 5. It should be understood that the use of an 
outrigger assembly 9 can inc.ude additional mechanisms coupled to the vehicle 
5 as ,s necessary or suitable for stabilizing the vehicle 5 during operation For 
example, additional outriggers can be located at the cab end of the vehicle or 
they can be provided with articulated arms or other suitable apparatus. 

[0025] Figures 3-5 illustrate various modes of operation of the material 
handling apparatus 20 including a telescopic operation of the riser portion 30 
boom portion 40 and Jib portion 50. It also illustrates an articulation of the jib 
and boom portions 50, 40. 

[0026] Figure 6 illustrates an exemplary embodiment of a material 
handling apparatus 20 mounted on a vehicle 5 and extending into a cargo space 
CS of an aircraft- A. The boom portion 40 and jib portion 50 of the materia, 
handling apparatus 20 can be telescopica.ly extended into the cargo space CS of 
the aircraft A to either push or pull cargo into or out of the aircraft A. 

[0027] Other substitutions, modifications, changes and omissions may 
be made in the design, operating conditions and arrangement of the exemplary 
embodiments without departing from the spirit of the invention as expressed 
herein. 



